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(54)Tltle: SYSTEM AND METHOD FOR PROVTOING USER CONNECTIVITY TO A REMOTE DATA SITE 
(57) Abstract 

A system and method for enabling a remote user to connect to a remote data site on a communication line, such as a telqrfione line, 
wherein the remote uso- is still able to receive tdQ)hooe calls from otter parties on diis same teIq)hone line. Tliis obviates die necessity of 
dtt user having to purcb^ a second telephone Ime for incoming calls while data communicatiotts aie being performed, dius reducing access 
costs. The itmoce user includes a modem or user telephony conmiunication device configured to coraiect to a remote data site through 
die public switched tekphone network (PSTX). Tlie communication line or telephone line has a first telqihone number. The leroote data 
site inchides one or more communication servers which perform intelligent call routing functions. When die user connects to die remote 
data site on a communication line, ddier the remote data site the user telephony communications device perfonns a call forwardhig 
operation to caD forward telephone calls made to die first telephone number to be forwarded to a second telephone number pre-assigned 
by die remote data nte. WhOe die user is peifonning data communicatioDS on die communication line widi die remote data site, if anodier 
party places a tetephoae can to die remote user, die call forwarding operation causes die telephone call made to die first telephone number 
to be f orwsudcd to the second trie|il ion e number maintamed by die remote data site. The communication server at die renuite data site dien 
routes die recervcd telq te ie call to die user telephony communications device using die conmnmication line diat b concndy being used 
for data tnmsficrs between die user telephony communicaticms device and die remote data site. This obviates die necessity of the remote 
user having to purchase a second phone line, since die user can pnfbrm data communicatior» widi die remote data site while still being 
able to receive tdqihone calls. 
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TITLE: 

SYSTEM AND METHOD FC» PROVIDING USER OONNBCIlVnY TO A REMOIE DATA SITE 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates a system and method which provides connectivity 
between one or more users and a remote data site over a communication line, wherein the 
users have data connectivity to the remote data site through the communication line and also 
maintain telephone connectivity with other parties through the communication line. 

Description of the Related Art 



In many instances a use- desires to connect to a remote data site to obtain data or 
perform otiier communications data operations. For example, a user who desires access to 
the Internet typically connects to an Internet access provider in order for the user to be able to 
connect to the Litemet. In addition, many people who desire to work at home, referred to as 
telecommuters, desire to connect to the local area network (LAN) at the corporate office in 
order to retreive files, obtain data or perform other data access communications functions. 

WhM a home user desires to connect to a remote data site, the user data typically uses 
the standard POTS (plain old tdephone service) telephone line in his home. Thus, the user 
uses an analog modem, such a V.34 modem, or an ISDN tenninal adapter, to connect through 
the POTS telephone line to the remote data site. However, when the telephone line is used 
for this purpose, and the user is connected through the POTS telephone line to die remote 
data sit^ the user is unable to receive telephone calls fiom other parties, since the telqihone 
line is in use. 

Many home users who connect to the Internet or to othw remote data sites typically 
purchase a second phone line fiom the tel^hone company to enable the user to receive 
telephone calls while the user is connected to the remote data site. Thus, the usw purchases a 
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second telephone line and uses this telephone line to connect to an Internet service provider 
or other remote data site. This use of the second telephone line for data connectivity leaves 
the primary telephone line available for incoming phone calls. However, a second telqshone 
line is somewhat expensive. For example, for a home user cormecting to the Internet, the 
5 cost of the second telephone line is generally similar to the connection cost of the Internet 
service provider. Thus, the requirement of the second telephone line essentially doubles the 
Internet service fee the user is required to pay to obtain the Internet connection while 
maintaining the ability to receive incoming calls. In addition, when a user connects to 
another remote data site, such as a corporate office, the purchase of a second telephone line 
10 is an undesirable cost. 

Therefore, a new system method is desired which enables the user to connect to the 
remote data on a communications line, wherein the user maintains the ability to receive 
telephone calls from other parties through the communications line while the user is 
connected to the remote data site on the communications line. 

15 

Summary of the Invention 

The present invention comprises a system and method for enabling a remote user to 
connect to a rraiote data site on a commtmication line, such as a telephone line, wherein the 

20 remote user is still able to receive telephone calls from other parties on the telephone line. 
The present invention thus allows a remote user to connect to a remote data site, such as a 
corporate office or Intonet Service Provider, on a single telephone line, while also 
maintaining the ability to recdve teiq>hone calls on this single telephone line. This obviates 
the necessity of the user having to purchase a second telephone line for incoming calls v/hile 

25 data communications are being performed, thus reducing access costs. 

In the systm of the preferred embodiment, the remote user includes a modem or us^ 
telephony communication device configured to connect to a remote data site through the 
public switdied telephone network (PSTN). The remote user may be a home user desiring to 
connect through an Internet SCTvice provider to the IntOTiet, or a telecommuter working at 

30 home desiring to connea to a local area network (LAN) at a corporate office or another data 
site. The remote user includes a computer system or other data access device. The user 
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telephony communications device is configured to connect to a communication line, such as 
a telephone Hne. The communication line or telephone line has a first telephone number, i.e., 
the conmiunication line or telephone line has been assigned a first telephone number by the 
telq)hone company central office. 

The remote data site includes one or more communication servers. The 
communication servers perform intelligent call routing fijnctions according to the present 
inv«ition, as discussed below. The communication servers are configured to connect to the 
PSTN. Thus when the user telephony communication device connects through the PSTN to 
the remote data site, the user telephony communication device connects to one of the one or 
more communication serves. The one or more communication servers connect to one or 
more data servers or data storage devices. For example, where the remote data site is an 
internet service provider, the one or more communication servers connect to the Internet. 

In one embodiment, when the user telephony communications device connects to the 
remote data site on a communication line, the communication server at the remote data site 
operates to assign a second telephone number. The second assigned telephone number may 
also be pre-assigned by the r«note data site. The conmiunication server at the remote data 
site then performs a call forwarding operation to call forward telephone calls made to the first 
telephone numbo^ to be forwarded to the second assigned telephone number. After the user 
telephony communications device connects to the remote data site on the communications 
line, the user telephony communications device performs data transfers, such as web 
browsing or file transfers, with the remote data site using the communication line. 

While the user is performing data conununications on the conmiunication line with 
the remote data site, if another party places a telephone call to the remote user using the first 
telephone number, i.e., the first telq>hone number assigned to the conmiunications line being 
used by user telephony communications device, the call forwarding operation causes the 
telephone company CMtral office to forward or route the telq)hone call made to the fust 
telq>hone number to the second telq^hone numb^, i.e., causes the telephone call to be 
forwarded or routed to the second telephone number. As noted above, this second telephone 
number is maintained by the remote data site. Thus, when Bno±tr party places a telephone 
call to the first telephone number during data access operations, the remote data site receives 
the telq)hone call to the assigned second telephone number. 
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When the communication server at the remote data site receives a telephone call to an 
assigned second telephone number, i.e., a call that has been forwarded or routed to an 
assigned second telephone number, the communication server determines which user 
corresponds to the received call and if the user telephony communications device which has 
5 this assigned second telephone number is currently connected to the remote data site. The 
communication server then routes the received telephone call to the user telephony 
communications device using the communication line that is currently being used for data 
transfers between the user telephony communications device and the remote data site. The 
received telephone call can be routed in a number of ways, including through the user of 
10 DSVD (digital simultaneous voice and data) modems, and including the voice data in IP 
traiSic transferred to the user telephony communications device, among othm. 

Thus, the r^ote user can still perform data communications with the remote data site 
while allowing telephones at the remote user's location to able to receive telephone calls that 
were made to the first telephone number, all on a single communications line. This obviates 
15 the necessity of the remote user having to purchase a second phone line, since the user can 
perform data communications with the r^ote data site while still being able to receive 
telq)hone calls. 

In another embodiment, the user telephony communications device first performs a 
call forwarding operation to call forward telephone calls made to the first telephone number 

20 to be forwarded to the second assigned telephone number. The second assigned telephone 
number is pre-assigned by the remote data site. The user telephony communications device 
then coimects to the remote data site on a communication line. After the user telephony 
communications device connects to the remote data site on the communications line, the user 
telephony conmiunications device p^orms data transf^, such as wd> browning or file 

25 transfix, with the remote data site using the communication line. 

In an ait^nate embodiment, the user telephony communications device connects to 
the remote data site on a conmiunication line, and the communication s^er at the remote 
data site dynamically assigns a second telephone number to the user. The remote data site 
tran^nits tfiis dynamically assigned second telephone number to the user telephony 

30 communications device. Thus, in this embodiment, the second telephone number is 
dynamically assigned on each connection. The user tel^hony communications device then 
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disconnects from the remote data site and p^orms a call forwarding operation to call 
forward telephone calls made to the first telephone number to be forwarded to the second 
assigned telephone number. Once the user telephony communications device has performed 
this call forwarding operating, the user telephony communications device reconnects to the 
remote data site on the communication line, and then begins performing data transfers. 

In one «nbodiment of the invention, a telq)hone call provided by the communication 
server on the communication line to the user telephony communication device operates to 
ring all other telq)hone extensions connected to that telephone line. For example, for a home 
user connected to the Internet, when a telephone call is received from the communication 
server at die remote data site, the telephone call not only rings at the user telephony 
communication device, but also rings at all of the other extensions in the house which are 
connected to the telephone line. In this OTibodiment, the location where the user is located 
includes logic which causes the other extensions to ring when a telephone call is received 
from the communication server at the remote data site. 

The present invention thus comprises a system and method for enabling a subscriber 
to receive incoming telq)hone calls on a telq)hone line and ring all extensions associated 
with the telq)hone line. The telephones may be rung even w*en the subscriber is performing 
data communications with a remote data site on the telephone line. Also, due to the data 
communications being poformed, the incoming call information is received in a data packet, 
not as a traditional ring signal from the telephone company central ofJice. The present 
invOTtion is operable to receive the call information in the data packet and ring other 
extensions. This obviates the necessity of the subscriber having to purchase a second 
telqihone line for incoming calls while data communications are bdng performed, thus 
reducing access costs. 

The system comprises a telq)hone line for transferring telephone signals between a 
tdqphone nowork and a premises, and the syst«n comprises first and second conductor pairs 
comprised within the premises for transfarring telq)hone signals within the prwnises. The 
system further comprises a wiring device coupled between the telephone line and the 
conductor pairs, wherein the wiring device connects the telephone line to the second 
conductor pair. One or more telephone instruments are coupled to the first conductor pair, 
i,e., the normal wiring typically found in premises today. The system further comprises a 



wo 98^0573 PCTAJS97/15450 
communication device or modem coupled to both the first and second conductor pairs and 
coupled to the telephone line through the second conductor pair and wiring device. 

The invention is opmble to ring all of the telephones connected to the first conductor 
pair inside the subscriber's premises. The first conductor pair would have normally been 

5 connected to the external telephone line. The system and method advantageously employs 
the wiring device to reroute the telephone line to the second conductor pair in the home 
instead of the first conductor pair to which the phones are connected. The second conductor 
pair is normally not used within a house with a single purchased telephone line, and is 
normally used to connect to a second purchased telephone line. The system and method 

10 further employs a modem which receives signals indicating an incoming telephone call from 
the telephone line via the second conductor pair and causes ring signals to be generated to the 
telephones connected to the first conductor pair in response to the signals indicating an 
incoming call Preferably, the signals indicating an incoming call comprise one or more data 
packets. 

15 The modem includes a Central Office (CO) simulator circuit, which includes a ring 

generator, coupled to the first conductor pair which regenerates the telephone signals, such as 
a ringing voltage, to the telephones coimected to the first conductor pair. In other words, the 
modem includes a ring generator coupled to the first conductor pair for ringing the 
telephones which are coupled to the fust conductor pair. The modem further comprises a 

20 line interface circuit coupled to the second conductor pair. The line interface circuit 
comprises a switch coupled between the conductors of the second conductor pair and the 
modm. The switch closes, i.e., goes off hook, in order to complete a circuit with a CO at 
the far end of Ae telephone line. The switch closes to enable the modem to answo- or place a 
call on the telephone line. 

25 The modem further comprises communications circuitry, such as a data pump and a 

codec, for performing data communications with the telephone network on the telephone 
line. Pref(a:ably, the modem is coupled to a compute, whw^ein the modem is operable to 
perform data communications between the compute and the telq}hone network. The modem 
further comprises a controller, such as a microcontroller or a task of the attached computer, 

30 operably coupled to the line interface and the communication circuitry. The controller is 
op^able to control the ring generator to ring the one or more telephone instruments in 
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response to signals indicating an incoming call received from the second conductor pair 
transferred on the telephone line which indicate an incoming call. The control circuitry is 
operable to control the ring generator to ring the one or more telephone instruments in 
response to the signals indicating an incoming call received from the second conductor pair 
through the telephone line while the modem is performing data communications with die 
telq)hone network. During data communications, the remote data site may transmit a data 
packet or signals which indicates an incoming call. 

The modem is also operable to perform voice communications between the one or 
more telephone instrumdits and the telephone network on the telephone line while 
simultaneously performing the data communications with the telephone network. 

TTie system further comprises a relay for selectively coupling the first conductor pair 
to either the second conductor pair or to the ring generator The relay couples the first 
conductor pair to the second conductor pair when the switch is open, i.e., on hook, thereby 
enabling normal voice communications using the telephones as if the wiring device and 
modem were not present. The relay couples the first conductor pair to the ring generator 
v/hen the switch is closed. Therd>y, the modem is mabled to perform simultaneous voice 
and data communications on the telephone line, and the ring generator is thereby enabled to 
ring the telephones via the first conductor pair. 

In one embodiment, the relay is comprised within the modem. In another 
embodiment, the relay is comprised within a second wiring device coupled between the 
modrai and the first and second conductor pairs. In the second wiring device embodimmt, 
the ringing circuit may be comprised within the second wiring device rather than within the 
modm, or the second wiring device may comprise a ring boostra^ circuit to assist in ringing 
the telq>hones. If the ringing circuit is comprised within the second wiring device, the 
computer provides a notification to the computer user that a call is incoming, since there is 
no ringing circuit in the modem to ring a telephone coupled directly to the modem. 
Preferably, the computer displays an indication on its display screen of the incoming call 
and/or beq>s or syntiiesizes the sound of a ringing phone. This embodiment is particularly 
advantageous for pow&r constrained or space constrained applications such as notebook 
compute. In an alternate onbodimmt, the computer receives the data padc^ such as an IP 
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packet, indicating the incoming phone call and controls the ring generator to ring the 
telephones in response to the packet, rather than the modem controlling the ring generator. 



Brief Description of the Drawings 

5 

A better understanding of the present invention can be obtained when the following 
detailed description of the preferred embodiment is considered in conjunction with the 
following drawings, in which: 

Figure 1 illustrates a system wherein a user connects to a remote data site on a 
10 communication line, such as a telephone line, while maintaining telephone connectivity on 
the communication line according to the present invention; 

Figure 1 A illustrates an embodiment of the invention where the r^ote data site is an 
Internet service provider. 

Figure 2 illustrates the communication servers of Figures 1 and 1 A; 
15 Figures 3A and 3B are flowchart diagrams illustrating the user telephony 

conununications device connecting to a remote data site on a communication line and 
performing operations to maintain telephone connectivity on the communication line 
according to the present invention; 

Figure 3C is a flowchart diagram illustrating operations when the user telephony 
20 communications device disconnects from the remote data site; 

Figure 4 illustrates one embodimoit of the user telqihony communications device 
receiving an assigned second tel^hone numb^. 

Figure 5 is a flowduirt diagram illustrating operations p^ormed by the user 
telephony communications device according to the embodiment of Figures 3A and 3B; 
25 Figures 6A and 6B are flowchart diagrams illustrating an alternate embodimmt where 

the remote data site dynamically assigns telq)bone numbers to the user telephony 
communications device, and the user telephony communications device temporarily 
disconnects from the rmote data site to perform the call forwarding operation; 

Figure 6C is a flowchart diagram illustrating operation of the ronote data site 
30 receiving a telephone call and routing the call to the user telephony communications device; 
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Figures 7A and 7B are flowchart diagrams illustrating operations perfoimed by the 
user telqjhony communications device according to the mbodiment of Figures 6A through 
6C; and 

Figures 8A and 8B are flowchart diagrams illustrating an alternate embodiment where 
the remote data site performs the call forwarding operation; 

Figure 9 is a block diagram of a telecommunications system including a modem 104 
of Figure 1 which does not embody the extension ring capabilities of the present invention, 
but which serves to illustrate advantages of the present invention; 

Figure 10 illustrates a home which couples to a standard POTS telephone line; and 

Figure 11 is a block diagram of a telecommunications system according to one 
embodiment of the present invention; 

Figure 12 illustrates the wiring device of Figure 1 1 configured according to one 
embodiment of the present invention; 

Figure 13 illustrates in more detail the relay of Figure 1 1; and 

Figure 14 is a block diagram of a telecommunications system according to an 
alternate embodiment of the present invention. 



Detailed Description of the Specific Embodiments 

20 Figure 1 - System of the Present Invention 

Figure 1 illustrates a system which provides a user operating a user telephony 
communications device with connectivity to a remote data site over a communication line or 
telephone line. In the system of Figure 1. the user maintains telq)hone connectivity with 

25 other parties through diis communication line or telq)hone line whUe the user is connected to 
the remote data site on the communication Ime. In other words, the user can receive 
telephone calls made to the telephone number assigned to the communication line or 
telephone line while the user telqjhony communications device 104 is connected to the 
remote data site over the communication line or telephone line. The user can also place 

30 outgoing telephone calls on the communication line or telephone line while the user 
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tdephony communications device 104 is connected to the remote data site over the 
communication line or telephone line. 

As shown, the system of Figure 1 illustrates a remote user including a user telq)hony 
communication device 104 configured to connect to a remote data site through the public 
5 switched telephone network (PSTN). The rmiote user may be a home user, i.e., a user 
operating at his home. For example, the user may be a person at home desiring to connect 
through an Internet service provider to the Internet. The user may also be a telecommuter 
working at home desiring to connect to a local area network (LAN) at a corporate office or 
another data site. In genial, the user is a pmon who desires to connect to a remote data site 

10 through a communication line or telephone line and who desires to be able to receive calls on 
that communication line or telephone line without having to purchase a second phone line 
from the telephone company. 

The r«note data site correspondingly may be an Internet service provider, a corporate 
LAN» a telephone company central office, or any other location where data is stored or 

15 through whidi data may be accessed. 

As shown, the remote user will generally operate a computer system 102. The 
computer system 102 may be any type of data access device, including a goieral purpose 
computer, a personal digital assistant (PDA), a network computer, or television or other 
viewing device configured as an Internet access device or information access device. 

20 The computer system 102 connects through a user telephony communication device 

104 to the public switdied telq[>hone n^work. In the embodimoit of Figure 1, the user 
telephony communication device 104 comprises a modem 104 which connects to the PSTN. 
In one embodiment, the modem 104 is a standard modrai. Alt^tiatively, the modem 104 
supports both voice and data capabilities. For example, in one embodiment the modem 104 

25 is a digital simultaneous voice and data (DSVD) modem. However, in oth^ embodiments, 
the user telephony commimication device 104 comprises an ISDN tmninal adapter, ATM 
card, or other user tdephony communications device 104 for connecting to the PSTN. The 
user telq>hony communication device 104 may be external to the computer system 102, or 
may be comprised in the computer system 1 02. 

30 As discussed further below, in some ^bodimoits the user telephony communication 

device 104 is configured to perform intelligent call forwarding operations to enable the user 
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to be able to receive telephone calls on a telephone line 108 while performing data access 
operations using the telephone line 108. In other embodimwits. the modem 104 is a standard 
modem, and a communication server at the remote data site operates to perform the call 
forwarding operations. 

The remote user location also includes a telephone 106, which provides standard 
POTS for ISDN service. As shown, the telephone 106 also connects to the PSTN, preferably 
through the PSTN. The telephone 106 may connect directly to the PSTN or may connect 
through the user telephony communication device 104 to the PSTN. The iiser telephony 
communication device 1 04 may also be comprised in the telephone 1 06. 

In the preferred embodimait the user telephony communication device 104 
comprises communication logic for sending / receiving voice and/or data. The user telephony 
communications device 104 can also be broadly defined as comprising one or more of the 
communication device 104, the telephone 106, and/or the computer system 102 configured to 
operate as a telephony communications device. 

The user telephony conununication device 104 connects to the PSTN through a 
communications line or communications media 108. In the preferred raibodiment, the 
communications line 108 is a standard POTS telephone line, such as cat^ory 3 two wire 
twisted pair wiring. The communication line 108 may be a POTS telephone line or an ISDN 
line, or other type of communication line. The communications line 108 may comprise any 
of various other types of media, such as ordinary twisted pair telephone wiring, coaxial cable, 
fiber optic cable or other types of transmission media. 

The communication line or tetq>hone line 108 has aii associated first telq)hone 
number, i.e., the conununication line or telq>hone line 108 has bera assigned a first 
telq)hone number by the telephone company central oflTice. Thus, when other parties desire 
to call the user of the user tdephony communications device 104, the other parties dial diis 
fust mimba^. As is well known in the art, vrfien other parties dial this first number during 
normal operation, tiiis causes ring signals to be gen^nated on the communication line or 
telephone line 108. This causes all telephony devices connected to the communication line 
108 or telq)hone line 108 to "ring" or otherwise indicate that a call is occurring. 

The remote user connects through the user telephony commimication device or 
modem 104, through the PSTN to a remote data site. The remote data site includes one or 
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more communication servers 122, also referred to as remote data site servers 122. The one 
or more communication servers 122 perform intelligent call routing functions according to 
the present invention, as discussed below. The one or more communication servers 122 are 
configured to connect to the PSTN. Thus when the user telephony communication device 
5 104 connects through the PSTN to the remote data site, the user telephony communication 
device 104 connects to one of the one or more communication servers 122 at the remote data 
site. The one or more communication servers 122 are prefwably coupled together by a data 
bus and an audio bus. The audio bus is configured to carry speech and/or voice data. 

The one or more commimication servers 122 connect to one or more data servers or 

10 data storage devices 124. For example, where the remote data site is an Internet service 
provider, the one or more communication servers 122 connect to the Internet. Thus, when 
the user connects to the Internet, the user telephony communication device 104 connects 
through the PSTN and through the one or more communication servers 122 to the Internet. 
If the remote data site is a corporate LAN, the one or more communication servers 122 

15 connect to the corporate LAN, i.e., connect to one or more data servers or file servers on the 
corporate LAN. 

The syst^ and method of the present invention allows the remote user to connect 
through a single telephone line 108 through the PSTN to a remote data site, while enabling 
the user to be able to receive telephone calls from external parties on this same telephone line 
20 108. This obviates the necessity for the remote user having to purdiase a second phone line 
to receive telephone calls while the user is performing remote data access services, such as 
Internet access or access to the corporate LAN. 

Figure 1 A - Internet Service Provider Embodimmt 

25 

Referring now to Figure lA, an embodimmt of the invention is shown wherein the 
rmote data site is an Internet service provider pranises whidi provides connectivity to the 
Internet As shown, the Intemet service subscribers home includes a computer 102 and user 
telephony communication device 104. The us^ telephony coimnunication device 104 
30 coimects to the public switched tdephone network (PSTN). The Internet service provider 
premises connects to the PSTN through one or more inbound dial-up data lines as shown. 



12 



wo 98/10573 PCT/US97/15450 
The Internet service provider premises also connects to the PSTN through a plurality of 
direct inward dial (DID) voice lines. 

As shown in Figure lA, the Internet service providers premises includes one or more 
communications severs 122. Figure lA illustrates the ISP premises as having diree 
communications servers 122 as shown. The communication servers 122 are connected by an 
audio bus 132 and a data bus 134. The data bus 134 provides connectivity between each of 
the communications servers 122. The audio bus 132 conducts telephony voice data between 
the communication servers 122. 

When the user desires to connect to the Internet provider, the user telephony 
conununication device 104 connects through the PSTN and through one of the inbound dial- 
up data lines to the ISP premises. A call forwarding operation is performed, preferably by 
either the user telephony communication device 104 or a communication service 122 at the 
ISP premises. The call forwarding operation is performed prior to or during the connection in 
order to call forward telq)hone calls that would normally be received at the user*s or 
subscriber's home, wherein the call forwarding opwation routes or forwards these calls to the 
Internet service provider's premises. The call forwarding operation operates to forward calls 
that would normally be received at the Internet service subscriber's home to one of the direct 
inward dial (DID) voice lines which are received at the ISP premises. 

The call-forwarding opaation is performed prior to or during the data connection in 
order to call-forward telephone calls that would normally be received at the user's or 
subscriber's home, v**erein the call forwarding operation routes or forwards these calls to the 
remote data site. The call forwarding operation preferably operates to forward calls that 
would nonnally be received at the subsCTibcr's home to one of a plurality of direct inward 
dial (DID) voice lines vAiidi are received at the remote data site from the PSTN. The call 
forwarding operation may comprise a standard call forwarding operation, such as using 
"72/r', or the operation may comprise use of other telephony features such as call diversion 
to anotho- number in the case of a busy line. 

When the ISP premises receives a voice telephone call on one of the DID lines, which 
has been forwarded from a respective user's home telephone number, the communications 
service 122 at the ISP premises operates to route this caU through a respective inbound dial- 
up data line, which the user is cunrently using, through the PSTN, through the user's single 
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telephone line, to the user telephony communication device 104 of the user to which the call 
is intended. Thus, the Internet service subscriber can receive voice telephone calls on the 
single telephone line while also performing data communications using this single telephone 
line. 

5 In one embodiment, the voice traffic is included or multiplexed into the IP traffic 

being provided to the user. In another embodiment, the voice traffic is transferred to the user 
telephony communication device using DSVD modems. 

Figure 2 - Communication Server Block Diagram of the Preferred Embodiment 

10 

Figure 2 is a block diagram of one of the one or more communication servers 122 
according to the preferred embodiment of the invention. Figure 2 illustrates two 
communication servers 122. As shown, the two communications servers 122 are connected 
by a local area networic (LAN) data bus 1 34 and an audio bus 132, as shown. 

15 As shown, each communications server 122 includes a multi-line adapter for 

connecting to a multi-line carrier service of the PSTN. Examples of a multi-line carrier 
sesvicc of the PSTN include Tl lines, ISDN primary rate interface (PRI). asynunetric digital 
subsoiba- line (ADSL), and other digital subscriber line technologies. Examples of multi- 
line adapters includes Tl lines, ISDN-PRI adapters, and digital subscriber line adapters, 

20 among others. Each communication server 122 also includes multi-modan ad^ters, as 
shown. Each communication server 122 fiirther includes an optional analog line int^ace 
which provides standard POTS (plain old telephone s^ice) telephone connectivity. 

As shown, each communications server 122 includes a network interface card for 
cormecting to the data bus 134. As shown, die data bus 134 may comprise a local area 

25 network. The local area network (LAN) may comprise an Ethernet network or Token Ring 
network or many other types of network protocols. 

Each communication server 122 further includes inter-diassis audio bus int^ace 
logic for coupling to the audio bus 132. Examples of the audio bus interface include the 
MVIP architecture or the SCSA (signal computing system architecture). The audio bus 132 

30 is used for transferring voice data between the respective communication servers 132. The 
audio bus 132 is necessary because a user may be connected through the PSTN to a first 
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communication server 122, and a telephone call may be forwarded to a second assigned 
telephone number at a diflFerent communication server 122. When this occurs, the server 122 
which receives the call to the second assigned telephone number is required to route the voice 
signals to the communication server 122 to which the user currently has a data connection, so 
that the voice signals may be routed through the user's data connection through die PSTN to 
the user telephony communication device 104. 

Each of the communications servers 122 includes a memory for storing second 
number assignment information. In the preferred embodiment, the remote data site statically 
pre-assigns a second telephone number to each user telephony communication device 104. 
Thus in tiiis embodiment, a user telephony communications device 104 has been assigned a 
second telqjhone number, preferably a direct inward dialing (DID) number. TTiis second 
telephone number is preferably assigned by the communication server 122 at the remote data 
site. In this embodiment, the second telephone number is pre-assigned, i.e., is already 
assigned prior to the telephony communications device 104 connecting to the remote data 
site. In this onbodimOTt, the second telephone numb^ is also statically assigned, i.e., the 
same second telephone number is used by a respective remote user during each connection to 
the ranote data site. 

When the user later desires to connect to the rraiote data site, the respective user 
telephony communication device 104 performs a call forwarding opwation to the assigned 
second tdqjbone numb^ before connecting to the ronote data site. Alternatively, the user 
telephony communication device 104 first connects to the remote data site, and the 
conmiunication server 122 at the remote data site operates to perform the call forwarding 
operation. As noted above, the call forwarding operation may comprise a standard call 
forwarding operation, such as using *'72r. or the operation may comprise use of other 
telephony features such as call diversion to another number in the case of a busy line. 

The m»iory 210 stores a data structure or table comprising each user, or user 
telephony communication device 104, and the corresponding assigned second telephone 
number. When a call is forwarded to one of the pre-assigned second telephone numbers, the 
respective communication server 122 uses the second telephone number to determine the 
appropriate user to which the call should be routed. 
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Each communication server 122 includes logic for providing both data and voice 
communications on a single communication line 108. Thus when one of the communication 
servers 122 receives a call to an assigned second telephone number, and it is necessary to 
route the call to the corresponding user telephony communication device 104, the logic 

5 operates to include the analog voice data into the data stream, which is provided to the user 
As noted above, in one embodiment the communication server 122 includes the voice traffic 
into the IP padcets which are being transmitted to the user telephony communication device 
104. Alternatively, each of the communication server 122 and the user telephony 
communication device 104 include DSVD modems for performing the simultaneous voice 
10 and data op^tions. 

Figures 3A - 3C: Flowchart Diagrams of the Preferred Embodiment 

Referring now to Figures 3 A - 3C, a flowchart diagram illustrating operation of the 

15 preferred embodiment of the preset invention is shown. Figures 3A - 3C illustrate an 
embodiment whereby the user, or the user telq)hony communication device 104, is assigned 
a telephone number and perfonns a call forwarding operation to this telephone number 
before connecting to the rraiote data site. The call forwarding operation enables the user 
telephony communication device 104 to maintain telephone connectivity on the 

20 communication line 108 for incoming calls while data communications are being performed. 

As discussed above, here it is assumed that the user telephony communications device 
104 is configured to connect to a communication line, such as a telq>hone line. The 
communication line or tdephone line has a first telephone number, i.e., the communication 
line or tdq[>hone line has been assigned a first telephone number by the telq^hone company 

25 central ofHce. Thus, v^en othw parties desire to call the user of the user telqphony 
commimicaticms device 104 , the othor parties dial this first number. As is well known in the 
art, when other parties dial this first numbo* during normal operation, this causes ring signals 
to be generated on the communication line or telephone line 108. This causes all telephony 
devices connected to the communication line or telephone Ime 108 to "ring'* or otherwise 

30 indicate that a call is occurring. 
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For example, if the user is a home user operating at home, the user telephony 
communications device 104 is the user's modem or other communications device, or a 
computer system configured to perform a telephony modem function. Also, in the instance 
of a home user, the first telephone number is the telephone number assigned to the respective 
home user, i.e., the telephone number a party dials to call the home user. 

In this embodiment, it is presumed that the user telqjhony communications device 
104 has been assigned a second telephone number, preferably a direct inward dialing (DID) 
number. This second telephone number is preferably assigned by the remote data site. 

In this manner, the ronote data site can assign DID numbeis to each user and actually 
maintain a much lesser number of physical lines, i.e., a number of physical lines which is far 
less than the number of possible subscribers to the remote data site. This is possible since it 
is presumed that not every subscriber will desire to connect to the remote data site at exactly 
the same time. This also difiFers from the convcaitional situation where a home user is 
required to purchase a second telephone number and pay for this second telephone number 
twenty-four hours a day, regardless of how often this second telephone number is used. 
According to this embodiment, the ranote data site allocates DID numbeis to each user or 
subsoiber, and maintains a plurality of physical telephone lines which is a fiaction of the 
numbo- of users. Since not every user will desire to connect to the rranote data site at the 
exact same time, the remote data site can pay for and maintain a much smaller number of 
physical telephone numbers which are only used when users connect to the remote data site. 
This results in considerable cost savings to each of the remote users who are no longer 
requued to purchase a second telqihone numbv, and in essence only required to pay for the 
time period that a physical telephone line is allocated when the user is connected to the 
remote data site. 

In this embodiment, the second telq)hone number is pre-assigned, i.e., is already 
assigned prior to the telephony communications device connecting to the remote data site. In 
this embodiment, the second telephone number is also statically assigned, i.e., the same 
second telephone number is used by a respective remote user during each connection to the 
remote data site. The manner in which the second telephone number is assigned is discussed 
further below. As discussed above, each communication server 122 at the remote data site 
maintains a data structure in memory which stores the assigned second telephone numbers 
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and their corresponding uscts. In an alternate embodiment, discussed below, the second 
telephone number is dynamically assigned on each connection. 

Figure 3 A - \Js& Connects to Remote Data Site 

5 

As shown, in step 306 the user telephony communications device 104 perfomis a call 
forwarding operation to call forward telephone calls made to the first telephone number to be 
forwarded to the second assigned telephone number. In other words, in step 308 the 
telephony communication device perfomis a call forwarding operation which directs that 

10 telephone calls made to the first telephone number and assigned to the remote user should 
instead be routed to the second telephone number which is being maintained at the remote 
data site. As noted above, the call forwarding operation may comprise a standard call 
forwarding op^^tion, such as using "72#", or the operation may comprise use of other 
telephony features such as call diversion to another number in the case of a busy line. 

j5 In step 308 the user telephony communications device 104 connects to the rwnote 

data site on a communication line 108. Thus, in step 308 the user telq)hony communications 
device 104 makes a telephone call on the communication line 108 to the remote data site. 
This involves the communications device 104 dialing the telephone number of the remote 
data site to establish a telephone connection. As discussed above, the conmiunication line 

20 108 may be a POTS telephone line or an ISDN line, or other type of communication Une. 
The communications line 108 may comprise ordinary telephone wiring, such as two wire 
twisted pair wiring, coaxial cable, fiber optic cable or other tyi^ of transmission media, or a 
combination thereof. 

After the xjser telephony communications device 104 connects to the remote data site 
25 on the communications line 108, in step 312 the usa^ telephony communications device 104 
p^orms data transfers with tfie remote data site using the communication line 108. For 
example, if the remote usar is a home user who desires to perform Int^et access, and the 
rranote data site is an Intanet access provider that provides access to the Internet, the user 
telephony communications device 104 performs various web browsing or other Internet 
30 access functions in response to user input If the remote user is a telecommuter ©parting at 
home and desiring to connect to the corporate LAN, then the user telephony communications 



18 



wo 98/10573 PCT/US97/15450 
device 104 p^onns various file access or other data access or communications functions 
with the local area networic of the corporate office in response to user input. 



Figure 3B - Communication Server Receives Call to Assigned Second Telephone Number 

While the user is p^orming data communications on the conununication line 108 
with the remote data site, if another party places a telephone call to the remote user using the 
first telephone number, i.e., the first telephone number assigned to the communications line 
108 being used by user telephony communications device, the call forwarding operation 
performed in step 306 causes the telephone company central office to forward or route the 
telephone call made to the first telephone number to the second telephone number, i.e., 
causes the telq)hone call to be forwarded or routed to the second telephone number. As 
noted above, this second telephone number is maintained by the remote data site. Thus, 
when anoth^ party places a telephone call to the first telephone number during the 
operations of step 312, the remote data site receives a telephone call to the assigned second 
telq)hone number in step 314. This telephone call which is forwarded or routed to the 
assigned second telephone number is received by the conununication server 122 located at 
the remote data site. 

Whra the communication server 122 at the ranote data site receives a telephone call 
to an assigned second telephone number in stq) 313, i.e., a call that has been forwarded or 
routed to an assigned second telq>hone number, the communication server 122 examines the 
data structure in memory in step 314 to determine which user corresponds to the received 
call. After detmnining the appropriate user in step 314, in step 316 the swver 122 at the 
r^ote data site delmnines if the user telephony conmiunications device 104 which has this 
assigned second tdephone number is currently coimected to the remote data site. 

If the user telq)bony conunimications device 104 which has the assigned telephone 
number is detamined to be connected to the remote data site in stq) 316 whoi the telephone 
call to the assigned second telephone numbo" is received, then in step 320 the communication 
server 122 routes the received telephone call to the user telephony communications device 
104 using the communication line that is cuomtly being used for data transfers b^een the 
user telqjhony communications device 104 and the ranote data site. For example, if the user 
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telephony communications device 104 is connected through the public switch telephone 
network (PSTN) to the communication server 122 at the remote data site on a standard POTS 
or ISDN telephone line, the remote data site operates to route the telephone call which has 
been forwarded to the assigned second telephone number on to this POTS or ISDN telephone 

5 line through the PSTN to the user telephony communications device. 

As discussed above, the user telephony communications device 104 includes 
simultaneous voice and data capabilities. In other words, the user telephony communications 
device 104 is capable of receiving both voice and data communications on the same 
communications line at substantially the same time. Thus, the communication server 122 at 

10 the remote data site operates to multiplex the telephony voice data onto the communication 
line that is currently being used for data communications between the user telephony 
communications device 104 and the communication server 122 at the remote data site. Thus, 
the remote user can still perform data communications with the remote data site while 
allowing telephones at the remote user's location to able to receive telephone calls that were 

15 made to the first telephone number, all on a single communications line. This obviates the 
necessity of the remote user having to purchase a second phone line, since the user can 
perform data communications with the remote data site while still being able to receive 
telephone calls. 

In one embodiment of the invaition, a telephone call provided by the communication 
20 server 122 on the communication line to the user telq)hony communication device operates 
to ring all other telephone extCTsions connected to that telephone line. For example, for a 
home user connected to the Intmiet, when a telephone call is received from the 
communication server 122 at the remote data site, the telephone call not only rings at the user 
telephony communication device, but also rings at all of the other extensions in the house 
25 which are connected to tfie telephone line. In this embodiment, the location where the user is 
located inchides logic which causes the other extensions to ring when a telephone call is 
received from the communication server 122 at the remote data site. This embodiment is 
discussed further below. 

If the user telephony communications device 1 04 is determined to not be connected to 
30 the rraiote data site in step 316 when the call to the assigned second telq>hone number is 
received in step 314, then in the preferred embodiment the conununication server 122 plays a 
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recorded voice message asking the calling party to please try the number again. In this 
embodimCTt the user telephony conmunications device 104 is configured to disable the call 
forwarding operation made in step 306 after the user telephony communications device 
disconnects from the ranote data site. When this occurs telephone calls that are originally 
made to the first telephone number are received by the remote user without any call 
forwarding operations being performed. 

Thus, there is a small window of time after the user telephony communications device 
104 disconnects from the remote data site and before the user telephony communications 
device 104 disables the call forwarding operation. During this period of time, a party which 
dials the first telephone number in an attempt to call the user will still be forwarded to the 
communication server 122 at the remote data site, even though the user has already 
disconnected from the rwnote data site. It is noted that a call to the first telephone number 
which is forwarded to the assigned second telephone number after the user has disconnected 
should rarely occur, since this time window is relatively short. Where this does occur, the 
voice message informs the calling party to try the call again. When the calling party tries the 
call again, the call forwarding will presumably have been discontinued by the time the 
calling party tries again. Thus this voice message will be played at most once for a calling 
party. 

Anothcfr possibility for the user telephony communications device 104 being 
detOTnined to not be connected to the remote data site in step 316 when the call to the 
assigned second tdephcme number is received in step 314 is that the user telq)hony 
communications device 104 has maUunctioned and is thus unable to discontinue the call 
forwarding opmtion. TTius, in one embodunent, if several calls are received for the assigned 
second telq)hone number after the has disconnected horn the remote data site, the 
communication s^er 122 at the remote data site operates to perform a remote access call 
forwarding (RACF) operation to cancel die mitial call forwarding made by the user 
telephony communications device 104 in step 306. This disables calls made to the first 
telephone numba- from being forwarded to the assigned second telephone number. This is 
performed to oisure that the user still receives telephone calls evra whai the user telephony 
communications device malfimctions and is thus unable to disable the call forwarding 
opoation performed in step 306. 
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Figure 3C 



- User Disconnects from the Remote Data Site 
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Referring now to Figure 3C, a flowchart diagram is shown which illustrates operation 

5 of the user telephony communications device when data communications are terminated with 
the remote data site. As shown, in step 332 the user telqphony communications device 
discontinues data communications with the remote data site in response to user input. In step 
334 the user telephony communications device disconnects from the rraiote data site, i.e. 
disconnects from the communication server 122 at the remote data site, in response to the 

10 user desiring to discontinue data operations with the remote site. In step 336, the user 
telephony communications device performs an operation to the telephone company cmtral 
office which operates to discontinue the call forwarding operation performed in step 306 of 
Figure 3A. This operates to discontinue the call forwarding of the first telephone number to 
the assigned second tel^hone number. This is necessary since the user telephony 

15 communications device is no longer connected to the remote data site, and thus the 
communication server 122 at the remote data site is no longer able to route calls that are 
forwarded to the assigned second tel^hone number. The user telephony communications 
device performs this op^tion to discontinue the call forwarding in step 336 in response to 
the user telq[)hony communications device disconnecting from the remote data site in step 

20 334. 

The telephony communications device prefwably discontinues the call 

forwarding operations in step 336 after the user telephony communications device 
discontinues data communications to the remote data site. This is necessary, since the user 
telephony communications device is required to have a dial tone from the telephone company 

25 central office in order to cancel the call forwarding operation. 

In an embodimrat where a dial tone is not required to cancel the call forwarding 
op^^on, the user telq)hony conununications device may discontinue the call forwarding 
operation in step 336 just prior to the user telephony communications device disconnecting 
from the remote data site in step 334. In this embodiment, the user telephony 

30 conununications device discontinues call forwarding in step 336 prior to disconnecting in 
334 in order to ensure that no calls are inadvertently forwarded to the assigned second 
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telephone number at the remote data site after the disconnection is performed. Thus, a party 
attanpting to call the remote user using the first telephone number may receive a busy signal 
dunng the short poiod that that the user telqphony communications device is still connected 
but the call forwarding operation has been discontinued. Thus it may be more desirable for 
other parties to hear a busy signal for a very short time window than for calls to be 
inadvertMtly forwarded to a second telephone number at the remote data site after the user 
has disconnected for this short time window. 



Figure 4 - User Subscribes to the Remote Data Site 

Referring now to Figure 4, a flowchart diagram which illustrates op»ation of a user 
telephony communication device receiving an assigned second telephone number is shown. 
Figure 4 ilhistrates four st^s labeled 342 - 348. It is noted tiiat steps 342 - 346 are optional 
stq9s, and one or more of steps 342 - 346 may be omitted, as desired. 

In step 348 the user telephony communication device receives an assigned second 
telephone number. This number is stored by the user telephony communication device, and 
is used each time the user telephony communication device connects to the remote data site. 
The user telephony communication device may receive the assigned second telephone 
number in various ways. In one embodiment, the remote data site provides software to the 
vser, and the user configures the user telephony communication device using the software. 
This configuring inchides the user telephony communications device receiving and storing 
the assigned second telqihone number. For example, where the remote data site is an 
Intonet service provider, die remote data site provides software, such as one or more floppy 
disks, to the user, w*ich the us«- then uses to store one or more software ^plications on the 
user's computer and/or configure the user telephony communication device with the assigned 
second telephone number. 

Refeiring again to Figure 4, steps 342 - 348 are now discussed. These steps illustrate 
operation of a user subscribing to a remote data site and receiving an assigned second 
telephone number. As shown, in step 342 die user telephony communication device provides 
subscription information to the remote data site to enable usage of the remote data site. In 
step 344 the remote data site receives the subscription infonnation. The subscription 
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information enables the user to begin an account with the remote data site, i.e., allows the 
user to b^in using the remote data site. 

For example, if the user is a home user who desires Internet access, and the remote 
data site is an Int^et service provider, the user provides information to the Internet service 

5 provider to b^n an account with the Internet service provider. In step 342 the user 
telephony communication device provides the subscription information to the remote data 
site. However, it is noted that the subscription information may be provided by any of 
various means. In other words, the user may set up an account to begin using the remote data 
site using any of various means. If the user is a home user or telecommuter who desires 

10 access to the corporate LAN, the user preferably obtains the necessary information to begin 
using the corporate LAN from the corporation's information services (IS) manager, or 
through other means . 

Step 346 illustrates the remote data site transmitting the assigned second telephone 
number to the user telephony communication device in response to the remote data site 
15 receiving the subscription information. As noted above, the user telephony communication 
device may recdve the assigned second telephone number through any of various means. 
Step 346 illustrates one embodiment where the remote data site transmits the assigned second 
telephone number to the user telephony communication device on the commimication line or 
telephone line. 

20 In step 348 the user telephony communication device receives the assigned second 

telephone number. As discussed above, the assigned second telephone number may be 
received through any of various means, such as through transmission from the remote data 
site, or through user configuration. The assigned second tel^hone numb^ may be received 
in response to the romote data site receiving the subsoiption information in step 344. 

25 
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Preferred Embodiment Steps Performed by User Telephony Communications 



Referring now to Figure 5. a flowchart diagram is shown illustrating steps perfomied 
by the user telephony communication device in the prefmed embodiment of the present 
invention. Figure 5 illustrates steps performed by the user telephony communication device 
in the preferred embodiment shown in Figures 3A and 3B. As discussed above, in this 
embodiment the user telephony communication device is assigned a telephone number, 
referred to as the second telephone number, and performs a call forwarding operation to this 
telephone number before connecting to the remote data site. The call forwarding operation 
enables the user telephony communication device to maintain telephone connectivity on the 
communication line while data communications are being performed on this communication 
line. In other words, the user can receive telephone calls on the same telqjhone line that is 
being used for data connectivity. 

In this embodiment, it is presumed that the user telephony communications device has 
been assigned a second telephone number, preferably a direct inward dialing (DID) numbw-. 
This second telephone number is preferably assigned by the r^note data site. In this 
embodiment, the second telq)hone number is pre-assigned, i.e., is already assigned prior to 
the user telephony communications device connecting to the remote data site. As shown, in 
step 304 the user telephony communications device receives and stores this assigned second 
telephone number. In one embodimrat, as mmtioned above, the user receives software from 
the remote data site which configures the second telephone number on the user telephony 
communications device. The communication server 122 may also transmit the second 
tdepbone number directly to the user telephony communications device on the 
communication line. As noted above, the assigned second telephone number is received and 
stored in the user tdq)hony communications device only once, and this number is used each 
time for connection to the remote data site. 

In step 306 the user telephony conununications device perfomis a call forwarding 
opaation to call forward telq>hone caUs made to the first telqjhone number to be forwarded 
to the second assigned telqjhone number. In other words, in step 306 the user telephony 
cooununication device performs a call forwarding opeiation which directs that telephone 
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calls made to the first telephone number and assigned to the remote user should instead be 
routed to the second telephone number which is being maintained at the remote data site. As 
noted above, the call forwarding operation may comprise a standard call forwarding 
operation, such as using "72#", or the operation may comprise use of other telephony 
5 features such as call diversion to anojher number in the case of a busy line. 

In step 308 the user telephony communications device connects to the remote data 
site on a communication line. Thus, in step 308 the user telephony communications device, 
which includes the modem 104 or other communications device, or a computer systwn 
configured to operate as a telephone conununications device, makes a telephone call on a 
10 communication line or telephone line to the remote data site. TTiis involves the modem 104 
or other communications device dialing the telephone number of the remote data site to 
establish a telephone connection. As discussed above, the communication line may be a 
POTS telephone line or an ISDN line, or other type of communication line. The 
communications line may comprise ordinary telephone wiring, such as two wire twisted pair 
15 wiring, coaxial cable, fih& optic cable or other types of transmission media. 

After the user tclq)hony communications device connects to the rranote data site on 
the communications line in step 308, in step 312 the user telephony communications device 
performs data transfers with the remote data site using the communication line. For example, 
if the remote user is a home user who desires to perform Internet access, and the remote data 
20 site is an Internet access provider that provides access to the Internet, the user telephony 
communications device poforms various web browsing or other Internet access functions in 
response to liser input. If the remote user is a telecommuter operatiiig at home and desiring 
to connect to the corporate LAN, then the user telephony communications device p^orms 
various file access or other data access or conununications functions with the local area 
25 network of the corporate office in response to xiser input- 
While the user is performing data communications on the communication line with 
the remote data site in step 312, if another party places a telephone call to the remote user 
using the first telephone number, i.e., the first telephone number assigned to the 
communications line being used by user telephony communications device, the call 
30 forwarding op^^on performed in step 306 causes the tdephone company caxtral office to 
forward or route the telephone call made to the first telq[)hone numb^ to the second 
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telephone numba-. i.e., causes the telq)hone call to be forwarded or routed to the second 
telephone number. As noted above, this second telephone number is maintained by the 
remote data site. The conrmiunication server receive the telephone call to the assigned 
second telephone number and routes this telephone call to the user telephony 
communications device. This call is received by the user telephony communications device 
in step 315 on the communication line that is currently being used for data transfers between 
the user telephony conmiunications device and the remote data site in step 312. Thus the call 
is received by the user telephony communications device in st^ 315 in response to the 
remote data site routing the telephone call to the user telephony communications device 
instep 320 of Figure 3B. 

As discussed above, in one embodiment of the invention, a telephone call provided by 
the communication server 122 on the communication line to the user telephony 
conununication device operates to ring all other telephone extensions connected to that 
telephone line. In this embodiment, the location where the user is located includes logic 
which causes the other extensions to ring when a telephone call is received from the 
conununication server 122 at the remote data site. This embodiment is discussed further 
bdow. 



Figures 6A - 6C: Alternate Embodiment - Remote Data Site Dynamically Assigns Telephone 
Numbers 

Referring now to Figures 6 A and 6B, a flowchart diagram illustrating op^ation of an 
alternate embodiment of the present invoition is shown. Figures 6A and 6B illustrate an 
embodiment whmby the conununication server 122 operates to dynamically assign second 
telephone numbers to user telephony communication devices which connect to the remote 
data site. In this embodiment, the user telq)hony communication device 104A is required to 
disconnect fiom the communication line in order to perform the call forwarding operation. 
As discussed above, the call forwarding operation is performed in order to maintain 
teIq)hone connectivity while data conmiunications are being perfoimed. 
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As shown, in step 402 the user telephony communications device connects to the 
remote data site on a communication line. In step 402 the user telephony communications 
device makes a telephone call on a communication line or telephone line to a communication 
server 122 at the remote data site. This involves the user telephony communications device 
5 or modem 104 dialing the telephone number of the remote data site to establish a telephone 
connection. 

After the user telephony communications device connects to the remote data site on 
the commimications line, in step 404 the communication server 122 at the remote data site 
transmits an assigned second telephone number to the user telephony communications 

10 device. As discussed above, the user telephony communications device has a first assigned 
telq^hone number, which is the main telephone number that is used to dial or call the 
telqihony communications device. For example, if the user is a home user operating at 
home, the first telephone number is the telephone number assigned to the respective home 
user, i.e., the telephone number an external party would dial to call the home user's 

15 telephone. Thus, after the user telephony communications device connects to the remote data 
site on the communications line in step 402, the remote data site assigns a second telephone 
number to the user telephony conununications device. This second telephone number is used 
at the remote data site for call forwarding as discussed below. 

In this embodimrat, the second telephone number is dynamically assigned on each 

20 connection. This differs from the embodimrat of Figures 3-5, where the second telq)hone 
number is statically assigned, and the same second telephone number is used by a respective 
remote user during each connection to the remote data site. In one embodiment, the one or 
more communication servers 122 at the remote data site waits a short period of time, for 
example, five minutes or more, before reassigning a dynamically assigned second telqshone 

25 number to a new remote us^ once a prior remote user has been disconnected. 

In this embodiment, the one or more communication servers 122 at tfie remote data 
site preferably each maintain a plurality of second telephone numbers which are dynamically 
assignable to remote users, i.e., to user teIq>hony communications devices, which connect to 
the remote data site. In this manner, the ronote data site can maintain a numb^ of second 

30 telephone numbers which is far less than the nimiber possible subscribers to the remote data 
site. This is possible since it is presimied that not every subscriber will desire to connect to 
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the ronote data site at exactly the same time. This also differs ftom the conventional 
situation where a home user is required to purchase a second telephone number and pay for 
this second telephone number twenty-four hours a day, regardless of how often this second 
telephone number is used. According to this embodiment, the remote data site maintains a 
plurality of these second telephone Unes, and dynamically assigns these telephone numbm to 
remote users as needed when these users connect to the remote data site. Since not every 
user will desire to connect to the remote data site at the exact same time, die remote data site 
can pay for and maintain a much smaller number of second telephone numbers which are 
dynamically assignable to users who connect to the remote data site. This results in 
considwable cost savings to each of the remote users who are no longer required to purchase 
a second telephone number, and in essence only required to pay for the time period that a 
second telephone number is assigned to the remote user's telephony communications device 
when the user is connected to the remote data site. 

In step 406 the user telephony communications device disconnects from the 
remote data site. In step 408 the usct telephony communications peifoims a call forwarding 
operation to call forward telephone calls made to the firet telephone number to be forwarded 
to the second assigned telephone number. In otfier words, in step 408 the user telephony 
communication device performs a call forwarding operation which directs that telephone 
caUs that would normally be made to the first tel^hone number assigned to the remote user 
should instead be routed to the second telqjhone number which is being maintained at die 
remote data site. As noted above, the call forwarding opraation may comprise a standard call 
forwarding operation, such as using "72r, or die operation may comprise use of odier 
telq)hony features such as call diversion to anodier number in the case of a busy line. 

Once the user tel^hony communications device has performed this call forwarding 
operating in step 408, in step 410 the user telephony communications device reconnects to 
the remote data site on die conununication line. Thus, after step 410 has completed, a call 
forwarding operation has been performed to forward telephone calls made to the fust 
telephone number to the second telephone number at the remote data site, and the user 
telephony communications device is again connected to the remote data site. 

As shown in Figure 6B. in step 412 the user telephony communications device 
performs data transfeis witii the remote data site using the communication line. For example. 
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if the remote user is a home user who desires to perform Internet access, and the remote data 
site is an Internet access provider that provides access to the Internet, the user telephony 
communications device performs various wd) browsing or other Internet access fiinctions. If 
the remote user is a telecommuter operating at home and desiring to connect to the corporate 
5 LAN, then the user performs various file access or other data access or communications 
functions with the local area network of the corporate office. 

Figure 6C - Communication Server Receives Call to Assigned Second Telephone Number 

10 While the user is performing data communications on the communication line with 

the remote data site, if another party places a telephone call to the remote user using the first 
telephone number, i.e., the first telephone number assigned to the communications line being 
used by user telephony communications device, the call forwarding operation performed in 
stq) 408 causes the telephone company central office to forward or route the telephone call 

15 made to the first telephone number to the second telephone number, i.e., causes the telephone 
call to be forwarded or routed to the second telephone number. As noted above, this second 
telq>hone number is maintained by the remote data site. The operations performed by the 
communications server 122 at the remote data site in steps 413 - 420 of Figure 6C are 
substantially similar to steps 3 1 3 - 320 of Figure 3B. 

20 When another party places a telephone call to the first telephone number during the 

operations of step 412, the remote data site receives a telephone call to the assigned second 
telq>hone number in step 413. This telephone call which is forwarded or routed to the 
assigned second telephone number is received by the communication server 122 located at 
the remote data site. 

25 When the communication s^er 122A at the remote data site receives a telephone 

caU to an assigned second telq>hone number in stq) 413, i.e., a call that has been forwarded 
or routed to an assigned second telephone number, the communication server 122 examines 
the data structure in memory in step 414 to determine which us^ corresponds to the received 
call. As mentioned above, the communication server 122 dynamically maintains the data 

30 structure of assigned second telephone numbers. After determining the appropriate user in 
step 414, in step 416 the server 122 at die remote data site determines if the user telq)hony 
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communications device which has this assigned second telephone number is currently 
connected to the remote data site. 

If the user telephony communications device which has the assigned telephone 
number is determined to be connected to the remote data site in step 416 when the telephone 
call to the assigned second telephone number is received, then in step 420 the communication 
server 122 routes the received telq)hone call to the user telephony communications device 
using the communication line that is currently being used for data transfers between the user 
tel^hony communications device and the remote data site. The communication server 122 
routes the received telephone call to the user telephony communications device as described 
above. 

If the user telephony communications device which has the assigned telephone 
number is determined to be connected to the remote data site in step 416 when the teIq)hone 
call to the assigned second telephone number is received, then in step 420 the communication 
server 122 routes the received telephone call to the user telephony communications device 
using the communication line that is currentiy being used for data transfers between the user 
telephony communications device and the remote data site. 

As discussed above, the user telephony communications device includes simultaneous 
voice and data capabilities. In other words, the user telephony communications device is 
capable of receiving both voice and data communications on the same communications line 
at substantially the same time. Thus, the communication saver 122 at the remote data site 
opa-ates to multiplex the telephony voice data onto tiie communication line that is currmtiy 
being used for data communications b«ween tiie user telephony communications device and 
Ae communication saver 122 at the remote data site. Thus, the remote user can still paform 
data communications with the remote data site vAiih allowing telephones at the ranote user*s 
location to able to receive telephone calhs that were made to the first telephone number, all on 
a single communications Une. This obviates the necessity of the remote user having to 
purchase a second phone line, since the user can perform data communications witii die 
ranote data site i^ile still being able to receive telephone calls. 

In one onbodiment of the invention, as maitioned above, a telephone call provided 
by the communication server 122 on the communication line to the user telephony 
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